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 I Speed of sound measurements and evaluation of ωD and θD 
 
 
The longitudinal and transversal components of the speed of sound (vL and vT) were 
measured applying the pulse-echo method. A piezoelectric transducer coupled to the 
sample first sends the initial pulse, and then acts as receiver measuring the echoed 
reflections. The time delay, t, between subsequent reflections was determined by 
maximizing the cross-correlation of the two reflections as follows. If σ(t) corresponds to the 
stress amplitude of reflection (n), then ∑ σ(t)σ	(t − t)  is maximized by varying td. A 
longitudinal transducer with a principle frequency of 20 MHz (Olympus M116-RM) and a 
transverse transducer at 5 MHz (Olympus V157-RM) were used with a Panametrics 5072PR 
pulse-receiver. A Tektronix TBS 1072B-EDU oscilloscope was used to record the waveforms. 
 
Table I speed of sound data, debye temperatures 
and frequencies of BaBiTe3 and BaBiSe3 
 BaBiTe3 BaBiSe3 
vs (m/s) 1820 1977 
vT (m/s) 1462 1535 
vL (m/s) 2536 2863 





































III Extrinsic defect calculations 
 
 
Figure S2 Extrinsic defect calculations showing an equally low defect formation energy of 0 for SeTe4 and SeTe5 defects. a)-c) 

















IV Electronic structure calculations 
 
 
Figure S3 Electronic structure of BaBiTe3 a) without spin-orbit coupling (SOC) b) with SOC ; the results show that SOC 
decreases the band gap, but does not dramatically change the overall bandstructure.  
 
 Figure S4 Electronic structure of BaBiTe2.875Se0.125; a) Se substitution on Te4 site, b) Se substitution on Te5 site. This image 









V COHP curves containing Ba-Te interactions 
 
 
Figure S5 COHP curves showing all Ba-Te interactions. This graph shows significant contributions of Ba6s-Te5p bonding 
and Ba5p-Te5p antibonding states to the valence band edge, i.e. the ionic part of the crystal structure of BaBiTe3 can be 



























VI Thermal diffusivities 
 
Figure S6 Thermal diffusivities of black: BaBiTe3, blue: BaBiTe2.95Se0.05 and red: BaBiTe2.9Se0.1 
